ABSTRACT
I. INTRODUCTION
Purchasing power parity (PPP) has been one of the most enduring concepts in international economics. The theory, which is a generalization of the law of one price, supposes that all goods are identical and transportation costs and trade barriers are very low in both countries. The absolute version of the theory asserts that under these conditions, the same basket of goods and services should cost the same when expressed in terms of the same currency.
On the other hand relative PPP is said to hold when the rate of depreciation of one currency relative to another matches the difference in aggregate price inflation between the two countries concerned. If the nominal exchange rate is defined simply as the price of one currency in terms of another, then the real exchange rate is the nominal exchange rate adjusted for relative national price level differences (Sarno and Taylor, 2002) .
In MENA countries covered in the present study, black market exchange rates have a long tradition. The purpose of this study is to test the validity of the PPP in thirteen MENA countries using both BMREX and OREX by time series unit root tests with breaks. We also construct the half lives to investigate the persistence of shocks to the OREX and BMREX. The study differs from earlier studies which take in to account MENA countries in this way.
II. LITERATURE REVIEW
There exists a rich literature on the validity of the PPP hypothesis. Despite a vast empirical literature, many questions remain regarding the validity of PPP. The validity of the PPP has been extensively tested, especially for developed countries and focused on official exchange rates. In general, PPP is a valid long-run equilibrium condition at least in industrialized economies (see the survey of Froot and Rogoff, 1995; Sarno and Taylor, 2002; Sarno 2003) . On the other hand, empirical evidence on the validity of long-run PPP for developing countries is rather mixed (see, for example, Telatar and Kazdaglı, 1998; Bahmani-Oskooee and Mirzai, 2000; Luintel, 2000; Basher and Mohsin, 2004) . On the other hand, a number of studies have documented evidence showing persistent deviations from PPP. Studies by Roll (1979) , Frankel (1981 Frankel ( , 1986 , Adler and Lenmann (1983) , Hakkio (1986) , and Taylor (1988) fail to reject the hypothesis that real exchange rate follows a random walk. Studies, by Frankel and Mussa (1985) Edwards (1989) , Roll (1979) , and Pippenger (1982) reveal that deviations from PPP follow a random walk process which implies that the deviations from PPP are cumulative and permanent such that PPP does not hold. Studies by Abouf and Jorian (1990) find evidence that verifies long-run PPP based on multivariate unit root tests performed on first differences rather than levels. Cheung and Lai (1993) and Chen (1995) find some fragmented support for PPP based on cointegration analysis. Lothian and Taylor (1997) , based on panel data, verified long-run PPP through use of multivariate unit root tests. Cheung and Lai (1998) find evidence in favor of mean reversion using fractional cointegration. In short, empirical results from the past studies have been mixed and conflicting. Most studies concluded that PPP does not hold. Mark (1990) did not reject the null of a unit root and the null of no-cointegration. On the contrary, Chen (1995) who used monthly data from five European countries over the period 1973:4-1990:12 concluded that the PPP hypothesis is upheld. Feridun (2005) finds evidence that does not favor mean reversion in the log real exchange rates for the exchange rates US Dollar-French Franc, US Dollar-German Mark, and US Dollar-Great Britain Pound for both monthly and quarterly observations. Hence, the study fails to verify PPP based on these three exchange rates. Hung and Jan (2002) show that the PPP does not hold for most Asian markets. Montiel (1997) ; Baharaumshah and Ariff (1997); and Weliwita (1998) show non-stationary real exchange rate. Froot and Rogoff (1995); and Rogoff (1996) show a slow parity reversion. Kuo and Mikkola (1999) ; Glen (1992) ; and Lothian and Taylor (1996) reject the random walk hypothesis in the real exchange rate. Meese and Rogoff (1983) show a contrary result to the theory of PPP; they conclude that the real exchange rate follows a random walk, implying that time series can fluctuate without bound. Some studies focus on the development of econometric models based on economic fundamentals. Mark (1995) , MacDonald (1996) , and Taylor and Peel (2000) attribute the predominant source of real exchange rate fluctuations to the effect of real disturbances.
Although black market exchange rates (BMREX) play such a key role in emerging market economies, there is very few papers in the PPP literature use this major source of information to investigate the long run PPP hypothesis. Pioneering study of Age´nor and Taylor (1993) , Baghestani (1997) , Phylaktis and Girardin (2001) and Aslan et al. (2009) examined for 19 developing countries, India, China and Turkey, respectively. Phylaktis and Kassimatis (1994) and Luintel (2000) focused on the experience of seven countries in the Pacific Basin region, while Diamandis (2003) analyzed four Latin-American countries and Cerrato and Sarantis (2007) examined 34 emerging countries. Studies that have used the black market rates have generally supported PPP more than those that have used official rates (Bahmani-Oskooee and Goswami, 2005).
There are few studies (Bahmani-Oskooee, 1998; Narayan and Prasad, 2005) on the exchange rates of MENA countries as a group. One of them is Narayan and Prasad (2005) who considered PPP for 11 Middle Eastern countries using a number of tests: the one break test unit root, the two breaks unit root test, and the panel lagrange multiplier (LM) unit root test with structural breaks. The main finding from univariate tests is that there is evidence for PPP in only seven countries (Lebanon, Saudi Arabia, Egypt, Iran, Syria, Tunisia and Sudan). However, when the panel LM test is applied with two structural breaks, strong evidence is found in favor of PPP for the Middle Eastern countries.
III. BASIC MODEL AND DATA
where RER is the real exchange rate, NER is the nominal exchange rate and P* and P are the foreign and domestic prices, respectively. In logarithmic form, the real exchange rate can be represented by
(2) Following equation shows the model of mean reverting real exchange rate
where α and ε are constant and error term respectively. PPP suggest that real exchange rate series should be stationary. If real exchange rate is stationary this exhibit that any percentage changes in the price level between two countries would be offset by an equal depreciation/appreciation of the nominal exchange rate. If there is a unit-root in the real exchange rate this implies that shocks to the real exchange rate are permanent and PPP does not exist between two countries
IV. LM UNIT ROOT METHODOLOGY
The majority of studies on the validity of PPP theory in developing countries have used Augmented Dickey-Fuller (ADF) tests. The ADF statistics have been found to have low power with a short time span. Another limitation of the conventional ADF test is that they do not take into account potential structural breaks in the series. Perron (1989) showed that failure to allow for an existing structural break leads to a bias that reduces the ability to reject a false unit root null hypothesis.
This paper applies univariate Lagrange Multiplier (LM) unit root tests with structural breaks proposed by Strazicich (2003, 2004) . We utilize the general model (crash model) that allows for up to two breaks in the level of the series. The two break minimum LM unit root can be described as follows. According to the LM (score) principle, a unit root test statistic can be obtained from the following regression: 
The minimum LM unit root t-statistic determines the endogenous location of two breaks
The LM unit root test can endogenously determine the two breaks by utilizing a grid search as follows:
This methodology presents the following advantages. First, the minimum LM t-statistics allow for breaks under the null and alternative, which avoids the possibility of spurious rejections caused by size distortion. Second, the optimal number of break points and their location together with the degree of augmentation are endogenously and jointly determined.
V. EMPIRICAL STRATEGY AND RESULTS
Following Lee and Strazicich (2003) , in the beginning, we determine the number of lagged augmentation terms and we start from a maximum of k=8 lagged terms. As such, the procedure looks for the significance of the last augmented term. We then use the 10% asymptotic normal value of 1.645 on the t-statistic of the last first differenced lagged term. After determining the optimal k at each combination of two break points, we can determine the breaks where the endogenous two break LM t-test statistic is at a minimum. We examine each possible combination of two break points over the time interval [0.1T, 0.9T] while eliminating the endpoints. Here, T is the sample size.
We begin with the LM unit root t-statistic with two breaks and examine the significance of the dummy coefficients on the basis of the conventional t-statistics.
If less than two breaks are significant at 10% we apply the minimum LM unit root t-statistic with one break proposed by Lee and Strazicich (2004) , and if the break is insignificant we employ the LM unit root t-statistic without breaks proposed by Schmidt and Phillips (1992) 2 . We summarize the results in Table 1 3 . Four of the thirteen OREX series (Egypt, Iraq, Saudi Arabia and Syria) reject the unit root null at the 10% level or better. Rejection of the null hypothesis would imply that this OREX series exhibit mean reverting tendencies. In other words, PPP holds. The examination reveals that two structural breaks in level are significant (t-values significant at 10%) six OREX series (for Algeria, Iraq, Jordon, Syria, Tunisia and Turkey), while only one structural break is significant in the two countries (Iran and Israel). However, the structural break is not significant for other countries (Egypt, Lebanon, Libya, Morocco and Saudi Arabia).
The results of the unit root tests as shown in Table 1 appear to support that the BMREX series are stationary for the sample of five countries (Egypt, Iran, Libya, Morocco and Turkey). However, the null hypothesis is not rejected for other countries. A structural break is found to exist in eight out of thirteen countries for OREX and seven out of thirteen countries for BMREX series, all occurring during the period from 1981 to 1996. This preponderance of break points may reflect policy transformation during this period that lead to large shifts in the exchange rates markets. In addition to exchange rates, the business cycle and political instability might significantly impact price levels in most MENA countries. Our other one interest in this paper concerns the persistence of shocks to the OREX and BMREX. A measure of persistence typically applied in the literature is the half life, which indicates how long it takes for the impact of a unit shock to dissipate by half. Table 2 report calculations of the half lives of random shocks to the OREX and BMREX series that are able to reject the null of unit root for the countries based on the Table 1 . Looking at the half life point estimates, we can observe that the half life for the OREX series range minimum from 0.326 years (Saudi Arabia) to maximum 7.436 (Iraq). And it is found that the estimated half lives of adjustments to PPP are 0.374 and 0.689 for Syria and Egypt respectively. 
Notes: The reported value for φ is estimated from Eq. (4) and used to calculate the reported "approximate" half lives, φ ln / ) 5 . 0 ln( . As reported in Table 2 , the estimated half lives indicate the existence of considerable variation in the persistence of BMREX series among countries. But contrary to OREX series (if we neglect Iraq), all are over one year except Morocco (0.716). The point estimates of the half lives for both OREX and BMREX in the seven countries are lower than range of the consensus of 3-5 years in the literature (e.g. Rogoff, 1996) . It is important to note that half live for OREX in Egypt is faster than BMREX based estimate. ---------Saudi Arabia -3.891 (7)*** -2.498 (1) Syria -----------2.432 (7)
Notes: The 1, 5 and 10% critical values for the LM test without a break are −3.63, −3.06, −2.77, respectively *,**and *** denote statistical significance at the 10%, 5% and 1% levels respectively. The lag length is reported in parentheses.
V. CONCLUSION
Using official and black market real exchange rates data from thirteen MENA countries are examined over the period 1970-1998 to test for evidence of PPP. We utilize a LM unit root test that endogenously determines breaks in level. The mean reversion hypothesis is accepted for the four of thirteen countries using the official exchange rate and five of thirteen countries using black market exchange rate.
In this study we provide an analysis of PPP persistence by comparing a data set of BMREX and OREX for 13 MENA economies. We calculate the half life point estimates by using traditional methodology. The point estimates of the half lives for both OREX and BMREX in the seven countries are lower than range of the consensus of 3-5 years in the literature.
